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MEMORANDUM
TO: Whesat Cultivar Release & Recommendation Committee

FROM: Phil Bruckner, Winter whest breeder
DATE: January 7, 2004
RE: Proposals for HRWW cultivar release and removd of cultivars from recommendation list

Thefollowing two motions and supporting documentation are presented for consderation at the 2004 Cultivar
Release and Recommendation Mesting in Bozeman:

M TS0031

M otion: That MTS0031 solid-stemmed, hard red winter wheat (HRWW) be approved for release
in 2004.

Pedigree: Rampart ‘s (MTS92015)//Vanguard/Norstar

Type of release: Public, with PVP, Title 5 option

Potential names: To be named prior to fal, 2004 foundation seed release. Potential names. Genou (K nees),
Saber, Brigade, Cavdry, Frontier, Garrison, others?

Selection higory: MTS003L1 originated from a greenhouse cross made in 1993. The transplanted F;
population was grown in the fidd later in 1993. F,, F3, F4, and Fs bulk populations were grown in Fort Ellis,
Bozeman, Dutton, and Bozeman, respectively, from 1994 to 1997. In 1998, 93X 321E45 was selected and bulk
harvested from a set of 66 F¢ headrows grown in Bozeman. 93X 321E45 was subsequently tested in the 1999
Sawfly Observation Nursery grown at Bozeman, Loma, and Malt. In 2000, 93X 321E45 was designated
MTS0031 and tested in the 2000 Sawfly tria (5 loc). In 2001, MTS0031 was tested in the 2001 Sawfly trid (5
loc) and 2001 Advanced trid (5 loc). In 2002, MTS0031 was tested in the 2002 Intrastate trid (6 loc), 2002 Off-
gation trid (10 loc), and 2002 Sawfly trid (2 loc). Due to an experimentd error (seed source), Rampart was not
included as a check entry in any of the 2002 trids. Vanguard was included in the 2002 Intrastate and Off-gtation
trials. In 2003, MTS0031 was tested in the 2003 Intrastate (8 loc), 2003 Off-station (11 loc), and 2003 Sawfly (4
loc) trids. Quality has been evauated in multi-location Montana trials since 2000. For comparative purposes,
MTS003L isindependently contrasted to Rampart (2000, 2001, 2003; 40 LY, tables 1-11), and Vanguard (2002,
2003; 35LY, tables 12-22).

Purification/seed stocks: Theincrease of MTS0031 was initiated in 2002. A 4-row strip increase gpproximately
264 long was grown &t the Bozeman Post Farm in 2002. Seed for this strip increase was derived from asingle Fo
seed increase plot grown at Bozeman in 2001. The 2002 strip increase was rogued carefully to remove any




phenotypic variants. Breeder seed (~1 acre) was grown a the Bozeman Post Farm in 2003 by the MAES
Foundation seed program. Twenty-nine acres of MTS0031 was planted at CARC in thefal of 2003 for foundation
Seed increase.

Description: MTS0031 is a solid-stem HRW whest line with improved yield potential and cold tolerance reletive
to Rampart. Stem solidness of MTS0031 isrelatively good, athough not as good as Rampart. Test weight,
meaturity, plant height, grain protein, and end- use qudities of MTS0031 are similar to those of Rampart and
Vanguard.

Char acteristics/comparisons:

Because Rampart was not available as a check in 2002, MTS0031 is independently contrasted to Rampart (2000,
2001, 2003; 40 LY, tables 1-11), and Vanguard (2002, 2003; 35L Y, tables 12-22). The primary comparison of
interest isthe MTS0031 to Rampart comparison as Rampart is the predominant solid-stem winter whest cultivar in
Montana

Yidd. In 40 location-years (LY) of testing in the Montana Winter Whest Intrastate, Off-station, Advanced, and
Sawfly nurseries average yidd of MTS0031 (49.3 bu/a) was 8.6% higher thanthe yidd of Rampart (45.4bu/a,
Table 1). Yidd of MTS0031 was 9.7%, 1.4%, 4.3%, 11.7% and 5.7% greater than Rampart a Bozeman, Havre,
Moccasin, Huntley, and Conrad, respectively (Tables 3, 4, 8, 9, 10). Vanguard out yielded Rampart in both the
2003 Intrastate and Off-Station trids. Thus yield superiority of MTS0031 over Vanguard (Tables 12-22) isless
than yield superiority of MTS0031 over Rampart (Tables 1-11).

Stem solidness. Stem solidness on the 5 to 25 scale averaged 19.8 for MTS0031, significantly lessthan stem
solidness of Rampart (22.1, Table 1). Intermediate stem solidness scores (14 to 16) were observed for MTS0031
at Bozeman in 2000 and 2003, and dso at Havre and Lomain 2003. Intermediate stem solidness scores (17 to 18)
for Rampart were observed only at Bozeman in 2000 and 2003. Stem solidness of MTS0031 may be more
sengtive to environmentd factors than that of Rampart.

Tolerance to sawfly cutting. In six trials where sawfly cutting occurred, MTS0031 showed atolerant response
smilar to Rampart and Vanguard (Table 23).

Test weight. Test weight of MTS0031 is equivaent to thet of Rampart and Vanguard (Tables 1, 12).

Winter survival. Based on limited data for surviva in environments where differentid winter surviva occurred,
MTS0031 exhibits superior surviva to Rampart and Vanguard (Tables 1, 12). However, winter surviva (and grain
yield) of MTS0031 is il lessthan that of both Negley and Morgan, a Williston and Sidney (Tables5, 6, 16, 17).

MTS0031 isof medium maturity, heading about the same date as Rampart, and dightly earlier (~1-2 days) than
Neeley and Morgan (Tables 1).

Plant height. MTS0031 issmilar in height to Nedey, Morgan, Rampart, and VVanguard, averaging 30 inches
(Table1,40LY).

Maximum coleoptile length of MTS0031 isrdatively long (~4.0 inches), smilar to Rampart and Vanguard (data
not shown).

Grain protein content of MTS0031 is high, but margindly less than that of Rampart and Vanguard (Tables 1, 12).




End-use quality. Based on experimenta milling usng a Brabender Automat Mill, flour yield of MTS0031 is greater
than that of Morgan and Nedley, and smilar to that of Rampart and Vanguard (Tables 2, 13). Four ash content of
MTS0031 isrelatively low. Baking qualities of MTS0031 are within acceptable ranges with relatively high dough
strength and absorption, long mixing time, and excellent loaf volume smilar to Rampart and Vanguard (Tables 2,
13). MTS0031 has poor potential for Asan noodle products (data not shown).

In summary, MTS0031 is a solid-stem line with improved yield potential and cold tolerance reletive to Rampart.
Stem solidness of MTS0031 is less than that of Rampart. Test weight, grain protein, maturity, and end-use qudities
of MTS0031 are acceptable and smilar to Rampart.

MTSO0031 Yield, Agronomic and Quality Comparisons, 2000-2003.
Comparisons with Rampart as solid stem check

Table 1. All Locations Agronomic Comparisons, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 40 39 2 25 40 16 40
Neeley 52.0* 59.5 59 165.2 29.9 6.4 14.1
MTSO0031 49.3 60.1* 51 163.8 30.2 19.8 14.4
Morgan 47.8 59.2 76** 165.7 29.6 6.8 14.1
|Rampart 454 602" 35 1639 203 221% 147" |
LSD (0.05) 2.0 0.4 10.9 0.5 0.6 1.2 0.3
CV % 9.3 15 6.2 0.5 4.2 12.3 4.2
** = indicates highest value within a column ns = not significant at p<= 0.05

* = indicates values equal to highest value within a column based on Fisher's protected LSD (p=0.05)

Table 2. All Locations Mill & Bake, 2000-2002.

Variety Flour Ash Mixo. Mixo. Baking Baking Loaf Crumb
yield (Flour) Mixo. abs. mix abs. volume grain
time time
Loclyrs 12 12 12 12 12 12 12 5

MTS0031 66.0**  0.36 4.1 61.8* 8.0 71.6* 1116* 3.6

Neeley 64.2 0.37 4.1 60.8 6.1 70.9 1034 3.2

Morgan 64.2 0.37 3.1 59.8 4.3 69.4 1032 3.0

LSD (0.05) 1.1 ns 04 1.0 0.9 1.1 36 ns

CV % 2.1 4.5 13.1 1.9 16.9 1.9 4.1 13.5







Table 3. Bozeman, 2000-2003.

Variety Yield Test Winter Heading Plant Stem Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 5 4 5 5 4 5
Neeley 102.2** 62.5 168.2 35.8 5.7 14.5*
MTS0031 95.3 63.0** 166.3 355 16.8 14.3
Morgan 91.1 61.2 168.7 35.4 6.5 14.1
LSD (0.05) 54 0.4 1.2 ns 2.8 0.6
CV % 4.2 0.4 0.5 3.2 14.5 3.0

Table 4. Havre, 2000-2003.

Variety Yield Test Winter Heading Plant Stem Protein
weight survival date height solidness

bu/a Ib/bu % Julian in (5-25) %

Loclyrs 12 12 7 12 7 12
MTS0031 35.8 58.6 164.3 26.5 20.7* 15.6
Neeley 35.5 58.4 165.6 25.7 6.7 15.2
Morgan 33.9 58.6 166.1 25.6 6.7 15.2
LSD (0.05) ns ns 1.1 ns 2.1 ns
CV % 9.5 1.5 0.6 4.9 13.2 3.5

Table 5. Sidney, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a  Ib/bu % Julian in (5-25) %
Loclyrs 1 1 1 1 1 1
Morgan 72.4 62.1 87 163.3 36.2 11.9
Neeley 69.3 63.0 68 162.2 37.2 11.6
MTS0031 61.2 62.5 65 162.0 37.0 12.1
LSD (0.05) - - - - - -
CV% - - - - - -




Table 6. Williston, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 1 1 1 1 1 1
Neeley 69.0 62.4 51 165.3 32.0 13.6
Morgan 67.5 61.5 64 165.7 34.1 13.5
MTS0031 59.1 61.7 37 165.0 33.7 14.8
LSD (0.05) - - - - - -
CV % - - - - - -

Table 7. Kalispell, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 1 1 1 1 1
Neeley 60.9 61.7 156.1 29.1 135
MTS0031 57.9 62.8 154.7 28.1 13.0
Morgan 55.8 60.8 156.0 26.5 13.0
LSD (0.05) - - - - -
CV % - - - - -

Table 8. Moccasin, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 5 5 2 5 5
Neeley 41.9 56.2 169.5 32.6 15.1
MTS0031 38.8 57.4 167.2 33.4 15.3
Morgan 38.5 56.6 169.8 32.4 14.7
LSD (0.05) ns ns 1.7 ns ns
CV % 7.4 2.4 0.3 4.3 4.6




Table 9. Huntley, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 9 9 3 9 1 9
Neeley 51.9* 610 159.6 29.3 6.9 12.9
MTS0031 48.7* 61.6** 158.6 29.1 21.3 13.0
Morgan 46.4 60.6 160.0 29.3 5.6 13.0
LSD (0.05) 4.8 0.6 ns ns - ns
CV % 10.3 1.1 0.8 4.3 - 4.7

Table 10. Conrad, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 6 6 5 6 4 6
Neeley 44.8 59.2* 165.8 31.0 6.4 13.1
MTS0031 425  59.9* 164.2 30.7 21.1 13.8*
Morgan 40.5 58.0 166.4 29.5 7.7 13.8*
LSD (0.05) ns 1.3 1.0 11 15 0.6
CV % 8.2 1.8 0.4 3.0 6.2 3.3

Table 11. All Locations except Bozeman and Kalispell, 2000-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 34 34 2 19 34 12 34
Neeley 44 .4**  59.1 59 164.9 29.1 6.6 14.0
MTS0031 42.3 59.7* 51 163.6 29.5 20.9 14.4*
Morgan 41.2 58.9 76** 165.4 28.8 6.9 14.1
LSD (0.05) 2.1 0.5 10.9 0.6 ns 1.3 0.3
CV % 10.4 1.6 6.2 0.5 4.4 10.5 4.3




MTSO0031 Yield, Agronomic and Quality Comparisons, 2002-2003.
Comparisons with Vanguard as solid stem check

Table 12. All Locations Agronomic Comparisons, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 35 35 4 17 35 3 35
Neeley 54.6**  58.3 51 169.0 32.9 5.0 13.9
Morgan 52.6* 58.3 68** 169.8 32.5 5.0 13.7
MTS0031 51.0 58.8* 41 168.0 32.8 18.9* 14.4
|Vanguard 498 59.1% 27 1674 330 1977 148" |
LSD (0.05) 2.0 0.4 13.2 0.7 ns 3.6 0.3
CV % 8.1 1.5 17.7 0.6 3.8 14.9 4.5
** = jndicates highest value within a column ns = not significant at p<= 0.05

* = indicates values equal to highest value within a column based on Fisher's protected LSD (p=0.05)

Table 13. All Locations Mill & Bake, 2002.

Variety Flour Ash Mixo. Mixo. Baking Baking Loaf Crumb
yield  (Flour) Mixo. abs. mix abs. volume grain
time time
Loclyrs 4 4 4 4 4 4 4 4

MTS0031 64.2*  0.33 6.6 63.5**  15.2 73.7%%  1194** 3.3

Morgan 62.4 0.37 4.0 59.6 6.0 69.5 1094 3.5

Neeley 62.7 0.40 5.3 60.3 9.5 70.7 1091 3.0

LSD (0.05) 1.8 ns 1.1 2.3 3.2 24 71 ns

CV % 1.8 10.2 13.2 2.4 19.8 21 4.0 16.1

Table 14. Bozeman, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness

bu/a Ib/bu % Julian in (5-25) %

Loclyrs 2 2 2 2 1 2
Neeley 925 58.4 1725 434 5.0 15.4
Morgan 89.4 57.3 172.8 39.9 5.0 14.5
MTS0031 84.8 58.2 171.1 416 15.5 15.6
LSD (0.05) ns ns ns ns - ns
CV % 2.1 0.6 0.5 2.7 - 2.3




Table 15. Havre, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 5 5 3 5 1 5
Neeley 40.3 58.1 172.3 27.3 5.0 15.6
Morgan 39.9 58.6 174.1 27.7 5.0 15.5
MTS0031 38.7 58.7 172.0 28.2 21.9 16.2
LSD (0.05) ns ns 1.4 ns - ns
CV % 8.0 1.5 0.4 53 - 3.6

Table 16. Sidney, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 2 2 2 2 2 2
Morgan 60.1**  60.1 86 168.6 34.2 12.8
Neeley 57.2* 60.6 63 167.6 35.6 12.2
MTS0031 46.7 60.4 60 167.0 34.2 12.9
LSD (0.05) 9.3 ns ns ns ns ns
CV % 5.7 1.0 18.3 0.4 3.3 6.3

Table 17. Williston, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 2 2 2 2 2 2

Morgan 53.8**  58.0 50** 170.2 31.1 14.3
Neeley 52.5* 58.2 38 170.0 30.6 14.0
MTS0031 40.8 57.8 23 170.2 29.5 15.3
LSD (0.05) 9.2 ns 7.7 ns ns ns
CV % 6.4 0.7 7.5 0.2 6.0 2.8




Table 18. Kalispell, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 2 2 2 2 2
Neeley 91.0 62.3 161.7 34.1 13.0
Morgan 88.7 61.3 161.9 32.5 12.7
MTS0031 84.4 62.9 160.2 32.9 13.2
LSD (0.05) ns ns ns ns ns
CV % 5.5 0.5 0.7 3.2 4.9

Table 19. Moccasin, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 9 9 3 9 9
Neeley 38.0 56.3 175.1 31.0 14.6
MTS0031 37.1 56.9 173.2 31.7 14.9*
Morgan 36.2 56.6 176.5 31.0 14.3
LSD (0.05) ns ns 1.6 ns 0.7
CV % 5.5 1.9 0.4 3.7 4.7

Table 20. Huntley, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %

Loclyrs 10 10 2 10 10
Neeley 62.8** 58.9 159.0 34.1 13.3
|Vanguard  59.3* 60.0* 1566 343 141" |
MTS0031 58.4 59.4* 158.5 34.0 135
Morgan 57.9 59.0 159.5 34.9 12.7
LSD (0.05) 3.6 0.8 ns ns 0.6

CV % 6.5 1.4 0.7 3.7 5.1




Table 21. Conrad, 2002-2003.

Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 3 3 1 3 1 3
MTS0031 53.1 59.6 166.0 35.3 19.3 13.3
Morgan 51.6 58.4 169.0 35.0 5.0 12.4
Neeley 51.3 58.4 170.0 35.7 5.0 12.2
LSD (0.05) ns ns - ns - ns
CV % 5.7 1.4 - 3.2 - 3.7
Table 22. All Locations except Bozeman and Kalispell, 2002-2003.
Variety Yield Test Winter Heading Plant Stem  Protein
weight survival date height solidness
bu/a Ib/bu % Julian in (5-25) %
Loclyrs 31 31 4 13 31 2 31
Neeley 49.8**  58.1 51 169.6 32.1 5.0 13.9
Morgan 48.0*  58.2 68** 170.6 32.0 5.0 13.7
MTS0031 46.6 58.6* 41 168.7 32.2 20.6* 14.4
LSD (0.05) 2.1 0.4 13.2 0.9 ns 31 0.3
CV % 8.9 1.5 17.7 0.6 3.9 7.4 4.7

Table 23. Stem cutting by wheat gem sawfly in Sx winter wheet trias in north centrd Montana, 2000-2003.

Year 2000 2001 2002 2002 2003 2003
Trid-loc. 5802 5853 5802 3872 3502 3852
0-5scde’ | 0-5scde’ | 0-9scde! % 0-5 scale! %

Morgan 3.8 3.0 4.0 6.0 0.7 56.7
Neeley 1.8 2.5 2.5 11.0 11 13.3
MTS0031 1.2 1.0 0.5 1.3 0.6 8.3
Vanguard - - - 1.0 0.1 8.3
LSD (0.05)

CV %

1 Sawfly cutting: O=none to 5=100% cui.




M otion: Remove Blizzard, Elkhorn, Erhardt, Judith, Manning, and McGuire from the Montana winter whest
recommended variety list dueto: 1) lack of production over the last five years (Montana Agr.
Stats), 2) no foundation seed availability, and 3) no seed in the certification program.



